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11 5 izTF-rmmz, m 2 K^-rmw^ hjtmm 5 & £ cm 3 i§m#jf 3 3 £ 

[0 0 7 1] 

[0 0 7 2] 
[H«ll] 

0 Ojte^M^fc&ft A = 6 3 5nm<7) V— if- kf- A ZMB-f 2>i&frMi%\£ v?T 

yf 3 0™, mmm^~^-§:2 6 5nm) mnmwA= 

vtTv-? {mmm.m-^y^z 1 2™, $fm&#^-;>ju 5 6nm) ^wol 
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tz 0 letis i ^©^^MSfi 6 in/s i: Ltz 0 
[0 0 7 3] 

- vmrnmrnx- a, i&^-mm ^vtr y h mm ztitzu- tr- a 
mMmfrh^&mmmm 4 kamu mmm^? try miztitz u 

M y^A 0 Onm (^-^«2 0 Onm) <£>ffi®v- ^^iJ^W^fi. A = 6 3 5nnu 
NA=0. 6 0 Wt«tf 7Ti±Si5?flfl4(:ffli A=4 0 5nm 

„ NA=0. 6 5<Dl%5ffimV v ?Ty y'X-itm^W^^mir^o 
[0 0 7 4] 

Lfc^oT. M^<0 1: 7 ^ 7 7 7"t:i3^ t C N R ti^ i t (i x 

vmttmm^-y-mzmzti%fr^tzzt*mM-t&o ttz, h^ls^c 
# o x c n r m&T-t &ztit, m& o r fa»^ - * **maft l & ^ 

y 9 7 y yxi±mffii%ft&tf<&m%-*&<7>mM-?-v- ZWik1r2>mK. tefffittli 
t± y 9 T y ~f *m v> £j©M£#:#"C<a <^ CNR ibm bti%^Ztl±, fEii^ - ^ 

[0 0 7 5] 

MT^^Mtrfi, #^if9 0^^|^J9, fEii fii&^JSft g fc? y 9 T y -f 
KX ^T-otZo 

[0 0 7 6] 

mmmi-i m2<pmm. :n^mm.^A g o Y ) 

m 2 K^-r i i mwL2/^i mmm 3 1 /^mmimm a/w>2 mm 
fom 3 2 5 3 stm^;s 3 3^f>^ ^^/sm^t^^-i-^^T-v * ^ 

•9- > y^zftm Lfz 0 &m <Dm.i&& x xm £ ^ # v % - - > &k c 0 . 6 

mm) /ZnS-S i O2 (13 Onm) /AgO x (1 8nm) /Z n S-S i O2 ( 
4 Onm) /Ag - In-Sb-Te (60nm) /ZnS-S i02 (1 OOnm) 
fcLfco ^odrtt±ip§-C** 0 ZnS-S i 02®«\ *)\sitX*mLtzffi.$Ltf 



ffi§E#2 003-3059235 



2003-041921 ^ v : 21/ 

(ZnS) 85 (Si0 2 ) 15^** * -^f h £ A r MfcC*T*/< y * V >^ 
•f £CL t KJ: O^^t/co AgO x JSfi> A r/02= 1 Osccm/1 OsccmO^fi* 

fco ^|£$*LfcA g0 x tc^tt4 x(± 1 T?2bofc 0 Ag-I n-Sb-TeJff± 
, Agg.ol 114.5S b 60 .8T e28.7 (*^%) * -Yy Y £ A r fi^^t^/N' 

[0 0 7 7] 

^t^U IS^I^ts \£y y ~7\Z£. 1. 2mWtf>/*7-£>l'— if-e-A £ 3 
[0 0 7 8] 

Z.<D*yy?)V\z, ffi|i/N°7- 1 0mWT\ @£^Jt°^2 0 0nm~ 1. 6 iy 
-^Sl00~800nm) <£>|S^ v - * ?!] £ *L-r*Lffi# L fc^ ®^PM6 tT y 
n*;^jflv»-c^7-P r = lmWS^(±4mfeS^U CNR£iB05£Lfc 

[0 0 7 9] 

E6^£>, -7-^ft4 0 0nm*I (0. 3 7A/NA*!) m?M^~?frh 

&&v-^j!?fi, 4 ldBfcv*?ftv»CNRj&*#<b*rCv*£ 0 
[0 0 8 0] 

3fe!RJR» 5 (DfaM &frSt) *Ge 2 Sb2Te 5 f tzlt (Sb 0 .7Te 0 . 
3> 0.95G e 0 .05^ L**g"T?*> % «»ra«l*j|S*jWb*t^ 0 
[0 0 8 1] 

friBb^m (b) #±0*01 (O n-etL-rtt^i-TEM^Kfi. -<£>hm 

flfl l^^-efB^/S^^^fo fznmiz&VZ -9- > T'/Hef^UfCab -5 o tztz L 
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[0 0 8 2] 

jp,»j i (n 2 omit : -w^imi r ^.<nttW4mmm) 

[0 0 8 3] 

-^•y-^^V^U il« t° 7^7-^ 7^fflv^ti 3 tt#l 3 3»<b 
1^— if-lf-ASrAlfS-tfrT, IB^iJ tf ^ ^- 4 0 Onm 0 Onm) cofEU 

7 -«e#£ t/c £ £ ^ „ 4 4 dBO CNR h titz 0 
[0 0 8 4] 

^:^> {£:5W§?h& tf -7 ^ T -firm V>T 4 mW<7VN 0 7 - T?iSl^lft L t £ ^ 

^^fgtT^^T^T'^fflv^TO. 7mW<7)/N'7--e^L/ci: i5> CN 
Rte#fb*i&^o£ 0 
[0 0 8 5] 

4mW(7VN'7 -co if- tf- A ZMmWl'mM Ltz t § KiEH^r- ?Wtm 

mmmm ^ffotv^^ str i sjpn. j . a pp 1 . Ph ys . vol . 39 (2000) PP . 980-981 k 
mm^fix^^umK^o zostmm 1 t±tmmmi - 1 t<Ditm^mb 

[0 0 8 6] 

mmm 1-2 (a 2 com : ^mrnwa p t o v ) 

«^!)l-ltcib^t.2»S^m'fb%^4^P tO y (4nm) KW-ktz^y^fr 
ZftmLtz 0 P t OyKi, P t ?-Yv b £A r/02= 5 seem/ 5 ScanWit* 
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[0 0 8 7] 

CKW^T^WCOV^T, 15^7-1 4mW-C. EJJtfyf 1 6 Onm-l. 6// 
m (v-^«8 0-8 0 Onm) ^-*^J«:*;lvr*LlB»U ffi#a*ABfcfy*T 
^»TS^'7-P r = lmWt3t*i4mW-e#^L7to ££*£HI 7 tC^-f o 
[0 0 8 8] 

137 fc*5V»t\ S£^7-P r = lmW<7)£ ^-^ft^4 0 Onm (0. 3 7 
A /NA) J: < tCNR^MCi^U fl*tel&#J: «5*£i/>2 0 0 

nmO-r-^-e{±CNR^#?>tLTV^V^ 0 CtUC^U ff£^7 — P r = 4mWtr 

ttTV^ 0 J^tfjUii, T-^ftl 5 0iw&±<D&X<DUM^-?X\ 4 0dBM 
±.<D CNR im htlX^&o 
[0 0 8 9] 

te*H^^7 — P r = 4mW<Ofc§^ ^T<S>v- ?&te&\,*xm 7 <Dte ? ffC N R 
[0 0 9 0] 

mmhtzmiA (a) , mi 4 (b) *5«to ? nii4 (o K^ft^^m-tTE 

[0 0 9 1] 

mmm 1-3 (g 2 <om& : ft^jsm^^ Pdo 7 ) 

Il^il - 1 fcfclt&jMfeWBMMMM £P dO z (4nm) Kmk.tz^yf)V 
fcfERLfco PdOzKi, P d \ £A r/C>2= 5 seem/ 5 sccmCDijtE* 

it<Dm&*rx^m%tipXX^y $ i; Sifc^i «jJgjffiL;fco Pd0 2 i:fe 

*t& z »± i . i 0-e*o7t o 

[0 0 9 2] 
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CM-^^WCOH-C, TtSftmt&Vy ?Ty -ytm— <o%^*m^x^ mm. 

mfrbUm^V- 1 lmW-c\ 0 0-8 0 Onm (v-^S5 0-4 0 

onm) w-tm^tti^titmu mftffim^vfTyyzm^x, mmmfr 

bn^V-P r = lmW££te-4mW-eS£L*:o 1^*^01 5 ^^1" 0 
[0 0 9 3] 

HIl 5 ^£i/*T> f?£^°7-P r = lmW<7)b ^-^ft^2 0 OnmJ: «9/h£ 
(^tCNR^fiWU MtPI#J: 1 5 OnmO^-^TtiC N 

R>mt A, *iTV^v> 0 ^jfUC^tU S>£^7-P r = 4mW-ei±, jgftfft 
W£/WM&#/J^ffiil^- ^ t^ot^ "hfrKiiS^ CNR jH# ihX^Z o 
JMfclftKlfi, v-^ftl 0 0rw&±<Di£X<DmM-?~?X\ 3 5 dBm±<7) C N R 

[0 0 9 4] 

fe#/N°7- 1 2mW, W&.'SV-P r = 4mWO^#-e, |jffiP&#J: 19 & 
/h£v>2 0 OnnK^-^-TM 2 dBO C N R^#£> tifz Q 
[0 0 9 5] 

mmm 1-4 (in 2 ^aaa : p t Oyi (Dmm^mz x & $&m 
mmm 1 - 2 <Dm&K&^x^ p t o y sfM^i^Li)fL»jtA r/o 2 *mm t 

& &t & y <DiU t 'MM I seem) <D jfc t 

y = 0 : Ar/ 02= 1 0/0, 

y = 0. 75 :Ar/0 2 =7. 5/2. 5, 
y = 2 : Ar/02=5'. 0/5. 0, 

y = 3 : Ar/0 2 =2. 5/7. 5 

xh%> 0 ztibco*r>'7°)i'KttL, ^^(D-mm^^u-x, m^i^y^-i e o 

nm~l. 6 /xm 0~8 0 Onm) Offiiiv- ^M^^tt^fimBL, 

i&ftmm My t?T y 7°*m v>T 4 niWO??^? - t tz 0 ffiM* lU 8 



[0 0 9 6] 
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ttz, m 9 is i xm 1 0 fc, @e?ijt:y^4 0 Onm (v-^ft2 0 0m) Offiil 
V-^^J^ira^ljey^l. 6 /urn 0 Onm) OfES^-^J£j|£ 

«9:SLW£L£t ^CNRo^t£^*i-r*L^1- 0 m 9 is J: & M 1 0#>t>, & 

[0 0 9 7] 

m»u 1-5 (B2 <^#jt : p d o z m<Dmm^m*i' <t aifctg) 

&lt£ zO'fit.tijfLi (ffi : seem) Ojfcfcti, 
y = 0. 82 :Ar/0 2 =8. 5/1. 5, 
y=l. 10 : Ar/02=5. 0/5. 0, 
y=l. 12 :Ar/0 2 =l. 0/9. 0 

|B«^7*-T\ WM\£y^2 0 0-6 0 Onm (7-^Sl 0 0-3 0 Onm) OfB 
m^r - * yij * f*i.***L|B» U |g lf7^T7 7^1v>t4 mWtf)??^ 7 - 

•es^Lfco 1 6 iz7Fir 0 

[0 0 9 8] 

I16^f>, !5 ^/>$v^-^t'i|v^CNR*#l,^l;(i, 1. 

0^z t-f&Zttmt Lv^Cl tiFt>-frZ> Q tfz, i^ig^^tt, zOJilSfi 

1. 5<z i:^^> J:^^^^^7Am'fbt/®^t#^Ci ttifflHT^^ii: 
[0 0 9 9] 

mmm i-6 (m 2 g^gji : p t o v m t a g o Y « ^ <pjtiE) 

^»Ji - i-ef«L^AgO x « (x=i) *^-r^^>-7°;i/t, pto y i 

( y = 3 ) OJ?£ £ 8nm£: LfztefrltmMM 1-4 t IWtftK ItMLfzt > 7° 
)Vt\Z^D^X, Se^ijt: ->^4 0 Onm (-7-^12 0 Onm) <D%^Mc^ — 2^]$$ £.Zf 
Sfi^iJtf-y^-1. 6yum (v-^S8 0 0nni) ^iJ£ N ©53ii¥iiE fcf y 
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o 1 1 k^i- q 

[0 10 0] 
[0 10 1] 

gjfrW 1-7 (m 2 jf : P t OyJi<7>18lgtc J: %> Jrb^c) 

4~3 OnmO^HF^-e^Mt^U^fillMMl -4 Rl^fc Ltt>^l:^l 
bfco dtt^O^^y^tc, ■€-*i.-r*LO«Ji*#t?R9IItfy^-4 0 Onm (v-? 
ft2 0 Onm) <&SB«v-*yiJ&|B«U fe^fgfc: 0 y 9 T y ~7*M^X 4mWO# 
£yN°7--e#&U CNRfciffl^Lfco ^/KP P t O y ®OJ¥$ CNR 

D?S : CNR J wfK^Lt, 

4 nm : 4 4 dB> 

8 nm I 4 1 dB, 
1 2 nm : 3 0 dB> 
1 6 nm : 2 9 dB^ 
1 8 nm : 2 8 dB> 
3 Onm : 2 7dB 

[0 10 2] 

flg 2 Djjjji : PdO z jg)igt:j:l>fl:t) 
PdO z #£fc&*&JRB£*t&®4£z = l. 1 0 t*4*#"CfjSU 
§IJ?£ 2-1 5nmO$^Hl*I-tr^MU/i^^{i||»J 1-5 fc IWJ^fetC Ltt > 7°)V 
Srf^*Lfeo ifiHW&tgt? y * T ? yfc/B^T, 

W&L4kft"CWfflV y 3 0 0nm (v-^gl 5 0nm) <7)ffig^-^J£fB^U 
i^5M&fg M v * T y -?*m^X 4 mW<7>S£/N° 7 - t > C N R Sr ilfl5e L £ 0 
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#t^^P dO z »OJP$tCNRfc<OK^«±> HPS : CNRJ O^T^ 

2 nm I 2 6 dB, . 

4 nm : 3 5 dB> 
1 0 nm : 3 2 dB> 
1 5nm ! 2 6dB 

[0 10 3] 

%WVM 5 £ S i , Aut f:CTT« L£t5 /Hi^&fcM 1 - 1 t Iwpfitc LT 
fpML^^^W::, 9mWt:WJt'-7^4 OOnm (v-^S2 0 0nm 

) ?>ffiil^-^J£lE£iU i&ftffitZ^v ^7^7°£JB^T4mWOS£^°7--e 
#£L£££^ ft«Uf 5mj&^*4£CNR 

Si I 1 9dB, 

Au : 2 0 dB^ 

W : 2 4dB 

[0 10 4] 

zn&Ra, ytw.wm5mj&m%tLxAu, s itrz^wzm^zt, mm. 

3feWf <^»#^^^ t & & 0 T'MXJf 5 £ A u £ it s i -e#$; t fzt§^ tz-t 

mtffct) *)IZ< ■fr-DtztztbX%>2> t^z_hti, S i (DWi^te S i (DWW&WLff'b 

o 
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[0 10 5] 

mmm 1-10 (ia 2 ; n 2 mm&M 3 2 (Dt^ii-i: £ & vr.m 

f«L£-9->-7°;Wcov>T\ UM^U-l 4mWt:\ SB^iJ tf .y 4 0 Onm {^-9 
«2 0 0nm) Offi^r- ? ^ISrffili U ffirfM&tlfcf y * T y 7*m^T 4mWO# 

[0 10 6] 
[0 10 7] 

CI <D X 9 & pTfgT^ ^» CI £ h > & 2 gfttftjff 3 2 £Mfc^ ^ 

^-^fc^ IlWl-lffflV^:ZnS-S i 02^Jfc y <t'»4*^twfl|v»*i-fl."e 

* Jt^ffBKbm 4 * K^jft "C § & * o t & tta 0 
[0 10 8] 

1-11 (12 <P«H3 : jj 2 Mg&H 3 2 OBSBtc J: £ ftM) 
M2mW,im3 2<DWU¥* 1 0 Ormt LfztefriZmMM 1-1 
VT^fERLfco £«9-9->7°;W::ffi§i^7- 1 1 mWT% IB^iJtf y ^ 4 0 Onm ( 
v-^fi2 0 0nm) OfE^v- *?(|fc|B»U tefffim^y ? T y "f&m^X 4 
mW<r>#£/ 17 _ Uti-?,, C N R itn h *L& o £<, 
[0 10 9] 

* £ > _tffif2il^ - ^ij £ ffili L fcE&i3 i ms^lfg ^y ?T y7°K& *) 4 

S^7— CS^Lfefci*^ v^-rttO^^ 4 0dBm_h<7)CNR^#^^o 
[0 110] 

mmm 1 - 1 nwL7tt> 3 if 3 3 <o±k^ KMm 6tu 
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1 OnmOAgJgtfctiA 1 Jg£ffM1-£ 1 £: «fc 0. 0 3 K^tflliiW 
^*#feo AgJi&itfA lJf W*iAg^-^y hiJitTA 1 
•7 h £A r ^H^-e*/^ ? >J ;y ^1" £ £ £: K J: *)1&JRLfco 
[0 111] 

Cltt^O^>-7';V^ov^T, |B#/W- 1 OmWTN ffi^Jt?yf"4 0 0nm~l. 
6/um (v-^I2 0 0-8 0 Onm) ©fB^- ^^iJ^^tL-Ttt^ U 
flltTy ^T»7 7 P ^fflv^T4mWO^/N°7-T-S : ^L7t|g^:^. EH 1 2 Ka^o & 

[0 112] 

mi 2&h, &mm 6 ztmz ^ tK£ *) , mmmz *> t*§*ia»^-^ 

©CNR ***t^:1- 4 vl £ s&» * o 
[0 113] 

&mm 2-2 cn_3 ogl ; 6 ©Btjgtc £ a 
rwji 6 £0 1 3 ic^i-jw^ t L?zizfrtemwffl2 - i tmi&te Ltt>^ 

5^4 0 Onm (v-^ft2 0 Onm) ©fSii^- ^iJ£fS§l U fi^SPffi t? -7 * T -7 
7°£fflv^T4mWC0S:^W--eS^L^^:£, Ell 3 fc^-fo 
[0 114] 

013^^ 6 nmm&m < % & « t\ je»«s^ k * c n r a*® 

[0 115] 

mm i - 1 vftuvtz-y- > -f)v<Dm 1 #m#Ji 3it 4 1 © 

ran, tirmfemm 7 1 lxmz sim^mt^^ mm ^m^c-t^^tizx jk eu 

8/2 ©^iJtorl^-^^ffl^tfT^/N 0 7 * y i t k j: 13 mmLfco 

[0 116] 

iO-9-V7 0 ;V^fa^N 0 y- 1 OmWC, ia^je^^-4 0 Onm 0 Onm 
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7 - if* 3 mWO § IC^O C N R 3 5 dB^# h fitz Q — 7j\ HJfcfll 
[0 117] 

n 5 izm-t i^:, ^ 2 1 mmfam 3 1 /n&mmitmm 4 2 n« 

;w±, ^fcm-i<w>7 0 ;i^£>, ftiM«5&j;?m3iim#Ji3 3£i&«9 

*o£$tit-?&&o 7t/f U *#M^«7«4cDJ¥£f±, 1 8nmt/c(i6 Onmt 
Ltz a 

[0 118] 

#^iMfc#M5 4 Ol? $ j&* 1 8 narCfc £ "9- > -7°;^ 5-14 mW<£SE0^ 7 - 
"C, \£y?-A OOnm (v-^f 2 0 0nm) OfBii^- ^JSrffi&i U igrfMfl 
SBtf ??7? ^£JBv>T 4 mWOU^f 7 *- t?S^ L£ i C N R liftfe 
fr-otzo — ^ iO^V^WC, 1 4mWOf2^-?7--£\ E5l^7f 1. 6^m 

(■7-^l8 0 0m) osa§^7-*yij£fa#u 4mwcos^w--e^t^^ 

^^>, 3 4dB<PCNR7& s #t>*ifc 0 
[0 119] 

t tz, M&mmtWim 4 <DW $ * s 6 O nnre* ^ -9- > 7°;v K# U 7 mWOgB^< 
7~T\ @eyijey^4 0 Onm (v-^ft2 0 Onrn) Offi^v- *?lJ£gB£fcU ® 
##M&fc?y*Ty 7°&ffl^T4mWO#£^7-^l?£L/i £: .15s 1 2dB?>CN 
R^lf^tL/co —77. ^<7)"9-^7°;VlC, 7mWOfS^/N°7-T\ gfi^ij fcf y 1 . 6 
fim (^-^ft8 0 0nm) 0|B»v-^3r!I«rfBftU fi«f7^77^I 
v>T 4mW^#^7--e#£L££: 3 3dB<Z>CNR##S>*Lfc 0 

[0 12 0] 

i©jft*J±, 3feiRiDWI5S:ia:>t«r<T« > SB»OTrS6T*0> ^oafffife^ 
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[0121] 

L#>U *^M / fbTO4<^)Jl$^l 8nm-e&&^>--7 0 ;V-ei2, 4 0 OnmOfc: 
y f- mm.-* 2 0 0nm) cot-^ cD0MtB£;W n51feX~& *) , HufB L tz 

6 0nm<7)-9->7 o ;v-e(i, C N R (iiav^^^ftH^^pIfgtr^^o 
[0 12 2] 

mm 4 a* i/ — »r - tr - a £ to l -cim l > a g o a g ^ o 2 ^ K&m l rt a 
a g o x ** ti t ^ k ix — 9-*- a <omi *mom < * 

n£mmtmm4:<Dibw&m^<%vtztz&t^?Lt>ti&o 
[mi] 

(a) *»wo*iB«ws^o«fi*^wfiiiig-e*&o (b) fcitf (c 
) ti*^*L»itfli»*^i-|gMftffl¥JI^*or. (a) n^jifrowfiso 
MM^iWtfw-c* o . ( b ) t*> ib^h i mw<*v< 7 - -es^ l f^rno 

¥K> (C) »±, fBitf£K4mW<?V*7--e#£U ^v»"C 1 mW<^7 1 
[02] 
[03] 
[04] 
[05] 
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ime] 

[®7] 
[EI8] 
[EJ9] 
[0 1 0] 

S40ttCNRtOi#^^t^7 7T^^o 

[mil] 

S4«CNR^i#^^t^7 7t^^ 0 
[Ell 2] 

V-^I^CNRt(7)i«^^t7*77t^^o 
[HI 1 3 ] 

[mi 4] 

(A) fi, ^^(7)7feffi«#(7)#it*^-tlffMm-e*^ 0 (B) &£Zf (C 

) {i^tL^^M^^^i-mm^^-e^oT, (a) KTFi-Mfoowfmo 
ftMrnttsmm^M-cbi), (b) re«&£i m wo^7 Lfc&o 

(C) Ji> ffiij^ tc 4 mW<7) / \° 7 — -e^^ L , "C 1 mWtf)^ 7 — 1 

[mi 5] 

v-^5tCNRt«bW77t^^o 
[Ell 6] 

[ffoKW 

2 « 
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